Evidence based practice has become an important aspect in many healthcare provisions to improve patient outcomes. Investigating the gaps between knowing and doing in audiology practice will provide future directions for successful service delivery. The purpose of this study was to explore "know-do" gaps related to professional awareness and attitude in hearing aid fitting management (HAFM) by analyzing data of a questionnaire. It consisted of 22 questions focusing on 11 HAFM components. Each component had two sub-questions involving levels of the importance and practice for HAFM. Respondents answered each question based on subjective judgments for their own hearing aid fitting services with a Visual Analogue Scale. A total of 51 responses from hearing care professionals were collected and the scores for knowing and doing were compared. The results showed overall high scores in doing and knowing responses; however, there were significant "know-do" gaps demonstrating higher knowing scores than doing scores across all HAFM components. The largest "know-do" gaps were observed in three components mostly implemented during follow-up sessions which indicate the need to improve their corresponding services and practical guidelines emphasizing the follow-up services.
Introduction
With growing emphasis, evidence-based practice is widely adopted in many health care provisions including audiology to deliver optimal services [1] [2] [3] [4] . It is important for health care service providers to effectively transfer knowledge into practice [2, 5] because gaps between knowledge and actual practice may not cause only poor outcomes, but also client dissatisfaction. In general, "knowing" indicates what healthcare professionals know through multiple sources such as research recommendations, scientific evidence, and clinical guidelines; whereas "doing" refers to what practitioners do routinely [2] . Few studies have recognized issues of the gaps between knowledge of health care professionals and their actual practices [2, 5] and the "know-do" gaps appear to be issues of "practice/ service" [6] . Liang [5] addressed factors influencing the disconnections between knowing and doing: scientific and technical complications, increase of chronic conditions, limitations in the healthcare delivery system, and shortages of information technology. In another study, Cochrane, et al. [2] described multiple barriers that impede the "knowledge to action" process: cognitive/behavioral barriers including a lack of knowledge and awareness, attitudinal/rational-emotive barriers, and health care professional/physician barriers. Both studies emphasized that the discrepancies between knowing and doing lead to diminished healthcare outcomes as well as optimal healthcare delivery.
In recent years, hearing aid (HA) markets have increased and best practices provided by hearing care professionals have been strongly related to reductions of hearing handicaps and patient improvements [7] . Among others, there are various worldwide guidelines of HA fitting management (HAFM) to promote best practice with professional knowledge [6] . However, it is uncertain whether hearing care professionals follow them or not. In this context, it is meaningful to investigate the "know-do" gaps of HA professionals and to understand the practical HAFM services that the practitioners are providing.
The purpose of this study is to examine "know-do" gaps related to professional awareness and attitude in HAFM [8] . The results will expand our current understanding of the differences between knowledge and practice in HAFM. They will also provide basic information to systematically develop a "know-do" questionnaire as well as relevant standards for better service quality and outcomes of HA provisions.
Subjects and Methods

Subjects
The questionnaire was distributed among the attendants of a HA seminar held in Seoul, Korea. Participation was voluntary and no financial compensation for the subjects was provided. A total of 68 anonymous responses was collected without containing the respondents' personal information. All participants were engaged in HA provisions or relevant fields. Questionnaires by students and those with invalid or incomplete responses for more than two items were excluded. The scores of 51 total responses were analyzed by comparing knowing and doing across 11 categories. The Fig. 1 shows all the respondents' occupational information. Thirty six respondents worked in HA centers. The remaining subjects were engaged in hospitals, HA manufactures, and education or research institutes. Three subjects did not provide occupational information.
Questionnaire
The purpose of the questionnaire was to identify the differences between the respondents' awareness and their actual practices for the HAFM components. In order to directly compare the scores between knowing and doing, a Visual Analogue Scale (VAS) [9] presented as a horizontal line with a continuous value from 0 to 10 was used. The VAS can evaluate the ranges and gaps of subjective judgments. In the questionnaire, a "O" score means that respondents do not realize the importance of a component or do not provide any relevant services at all. A "10" score indicates that respondents are fully aware of a component's importance or always provide relevant services. The 11 HAFM components [6] of the questionnaire were as follows: HA counseling, hearing evaluation, HA selection, HA trial, ear impression, HA adjustment, verification of HA adjustment, orientation, outcome measure, auditory training, and comprehensive report. Each component had two knowing and doing response categories. The respondents were instructed to mark a number based on their subjective judgments. For instance, if subjects thought that counseling was the most significant process in HAFM, they marked a 10 score for knowing responses. For doing responses, they could mark from "0" (no service provided) to "10" (service always provided) based on their actually provided services to clients.
Statistical analysis
Shapiro-Wilk's test indicated that the respondents' scores for each question were not normally distributed (p>0.05). Thus, the Wilcoxon Signed-Rank and Spearman's rank correlation tests were performed to compare the scores between knowing and doing questions by using SPSS version 17 (SPSS Inc., Chicago, IL, USA) for the statistical analyses.
Results
Total mean scores in knowing (9.1) were 1.2 points higher than doing questions (7.9) (p<0.05, Wilcoxon Signed-Ranks test). This trend (higher scores in knowing questions than doing questions) was evident across all 11 components (p<0.05, Wilcoxon Signed-Ranks test). The highest mean score was 9.4 for the hearing evaluation and the lowest was 5.8 for the comprehensive report in doing questions. The highest and lowest mean scores for knowing questions were 9.8 and 8.1 for hearing evaluation and comprehensive report respectively. The mean gap between knowing and doing scores was 1.2 points; auditory training and hearing evaluation showed the largest (2.8 points) and smallest (0.4 points) gaps, respectively. Fig. 2 displays the differences between knowing and doing responses of the respondents for all components. Table 1 exhibits the mean values of "know-do" gaps across the 11 HAFM components.
To investigate correlations between knowing and doing re- 
Discussion
The present study investigated the differences between knowing and doing in HAFM. Fifty-one out of 68 questionnaires were analyzed to compare knowing and doing scores. The results revealed overall high scores for both of them. However, there were significant "know-do" gaps: scores were higher in knowing than in doing for all HAFM components.
Interestingly, the largest "know-do" gaps were observed in three components involving outcome measures, auditory training, and comprehensive report-these are mostly implemented during follow-up sessions [6] . Hearing evaluation exhibited the smallest gaps among all components. In overall, the results indicate that HA professionals recognize the importance of each service well (9.1 mean score), but, they provide fewer practical services (7.9 mean score). The services related to hearing evaluation were better than follow-up services.
There were two main limitations in this preliminary study. First, the questionnaire's construction and validation were not evaluated. Second, the research design was fairly restricted: among others, the sample size and selection criteria were not systematically considered. Nonetheless, the results provided initial insights into improving follow-up services in HAFM and into developing a questionnaire or standardized tool to evaluate the "know-do" gaps of HAFM services.
Significant correlations between knowing and doing scores at moderate levels indicate that providing education, relevant materials and resources, emphasizing the best practice decrease the "know-do" gaps in follow-up services. Improvement of professional awareness and attitude for lifetime services has to be first. For instance, according to the patients' journey model for adults with hearing impairment [10] , HA professionals should provide lifetime support for patients. To reduce discrepancies between knowing and doing scores, increasing professional awareness for all HAFM services is necessary through ongoing interactions with clients and by providing practical services on a continuous base. Additionally, active client supports focusing on follow-up services should be emphasized in education programs for HA professionals. As is well known, the high prices of HAs mostly consist of the devices' costs themselves as well as other service fees, including hearing assessment, counseling, fitting, and follow-up [11] . However, HA users often do not fully use the services that they have already paid for [12] . Active supports by HA professionals for the hearing impaired, not only with regard to hearing assessment but also follow-up are expected to reduce the "know-do" gaps, leading client satisfactions.
As previously mentioned, Cochrane, et al. [2] identified the barriers of healthcare providers to lead the gaps between evidence and implementation: cognitive/behavioral, attitudinal/ rational-emotive, healthcare professional/physician, clinical practice guideline/evidence, patient, support/resource, and system/process. In order to decrease these barriers, they introduced a framework explaining ongoing interactions among professionals' knowledge, attitude, and behavior by patient factors, guidelines, and environment. Knowledge and attitude of HA service providers will directly affect their behavioral practices. Thus, continuing education, internationally consented guidelines, and management confirmation will contribute to diminish the knowing-doing gaps in HA services. Future studies focusing on various barriers related to these "know-do" gaps are needed to improve transfer of knowledge to practice, facilitating professional practices in HA provisions. Each component is given the maximum score of 10. HAFM: hearing aid fitting management, HA: hearing aid
